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(57) Abstract: A DLL circuit has a dummy delay (dummy delay circuit 200) corresponding to an internal clock delay relative to 
an external clock; a variable delay adding circuit including coarse (400) and fine (500) delay circuits for adjusting the delay amount 
by use of a delay amount adjustment signal; and a phase comparing circuit (300) that compares the phase of the internal clock with 
that of a delayed clock received via the variable delay circuit and dummy delay to output the delay amount adjustment signal to 
the variable delay adding circuit. In an initializing mode at the burst commencement, a first signal, which is set to a logic "1" for a 
period of the internal clock, is inputted to the variable delay adding circuit via the dummy delay, and the duration of the logic "1" of 
the first signal is determined by the variable delay adding circuit until the end of the period of the internal clock to establish, based 
on the duration, the delay amount of the coarse delay circuit, thereby performing an initial establishment of the delay amount of the 
variable delay adding circuit. 
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DLL[hI^§- 

[0001] #$kW fciU ^ffc^U , 79r^*!J fc*3V ^tffl^DLL (Delay L 

ocked Loop) IHS^^Pi-^)o 



[0002] ^ff^tt^^ey^L-c, 77y^^y<Dft^^s^jg{j:#r^-cv>5 0 -to^ja 

\^79^^^y&MMtVfdb<DX*fef£\^^ HI^&DLL (Delay Locked Lo 

op) la&asiiffcstu j^ra, ^$tLTv^ (#tjx.^ #fpjcmi#^)o 

[0003] #fFJCi^l: #^2001-326563-^-^ 



^ffl Pi 



[0004] J^T, DLL[Hl{^(D^tt^oV^-CEI17^#mLooia0Ji-^ o g|17teDLL[Hl 

«HK<DDLL[I1!£& (^3£) -e^r^^d-/^ (0lRf^ 133MHz) "CtfV*— 
^n^tb^g^^LTV^o £££#S, g|17(a) ^i~J:5^»^^133MH 
z, jg^T=7. 5ns-C^, faM?vy?MM(%33— 4ns) DQ/^5/^rilM(*t)5ns) 
^i«9, DQHi7JCD^^^^3g<^«9^ tt«_h(D-fe5/hT^°^^(0. 5ns) 

^r^-e, DLLCUji&^ffli-S^-i^ ft^n^3gM#^r-¥^i^U 
tiv?fcM1-%DQ{ti±)<D^bTvy P ¥4J*$:mW:irZ> 0 i<DDLL[H^-Cte, Hl7(b 

[0005] \H^^y^^(D^^ny^(D^y^^Mh^tMZ.\^ ^MMr-faU^y 
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[0007] -^^-e, DLL[lI^1000^1i3ltv^ti^^^^3S^T^»ti^^irsIffi^ 

(Dp^U^y^tWMitm^. IWffl mm+ *S2EMM= IMS!) &3&£5\z.*[ 

[0008] 019^*5V^, Jg®^n^^rt^^n^(D^^^5^5^W^3SM#*nilIj^l 
[0009] _b|EDLL|HlfiS&-e«, ^^W^IfP^ny^M&lfc^^^fcS^^jO^^^HJtlfei: 
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[ooio] u&>u mvK<D^^yiy^^V(Di±m^^>^^^m^mi.mi^hm^y^ 

[0011] ^X\ ^mm^. ^^V/W0#^^^C2^^-eMjE$tbfcDLL^ci5/^^^$-& 
[0012] ff^iIl^|E«ODLLlHl{^«, mW^y?KM1r%ft%W^y?mm^mirZ> 

ir^tKx<>xmm^mmmum\Mi^(Dmmm(Dwmimmmir^^ *m 
[0013] ft5jcJS2^iE*oDLL[Hi{^{i, m^^^Mir^ft^u^mm^m-r^ 
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[0014] fi^il3{£fE*c<DDLL[H^te:, tiffBn^^— R^&V vf, Wmtm)AMM%(D 

mfe<oifc5k. mm^^^^M^x^^fz.mm<Dmmm^uMv±mmm 
[0015] ft ^ii4^iE«oDLL[ii{^«, mm^mmH\m^mmir^-^mm\m^ 
[ooi6] mMm5izmm(7)^immmm\m^n, n-^^y^mr^^u^mm^ 
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[0017] M^iit^ru^ ^^-^hifi^Bf^, mm^^y^<Di^t2^mm<Dmm^ 
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•So 

[0019] it ^3g3^itL«, 3— ^mmm^n 



[0020] m^4Kxtii^ 4>^—^m^tmMnmz.n\^xm^>^— ptmrn^m 
[0021] tt*ii5^j;tL«\ ^—xmmm&vmmm&xxF^T^mmm&vmmm&k 

[0022] [|l|l]^0^»^ife»^ll^*5it§^#:^y»«^!l (^^n^i^mU^) 

[m2]01(DDLL[HlS&(Z)«^(DW^i-«^«|ll§|ll o 

[EI3] El 2<DVLLln\&<Dmi¥&nmir&fcfr<D?4V^^—K 

[|l|6]|l|4(D^T^I7^v'35/h/N/V^[HlSS(D#j^^^i-[Hl{^EI 0 



[07] in 2<Djr*—mmm&<Dmf&&^ir m 



[El8]El7<D 



[g|9] El 2(D^l:b^[lI^»#^^-r[lI{^Hc 

[m io] m 9(D\tmitmm^(D i n^^i-Ei, 



m 12] ei 1 1 -^f^w^i^M^ts 



[ei i3]*i± ^i-3«R#r H i<«»£i«i-5^v w-fe/na i njfe^isr^i-ia. 
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m 15] m i4<d7t4>-tj w[as&(D«^^i-[His&iii 



m 16] El 14<D7T4>Ui?^m$&CDM)& : &^'$~\n\ 
m 1 7]DLL Ifil^iK^tt^fft K (D m 0 



m 18]DLL[U{^(D^^!j^i-|l| 0 



si 19] m is<DviA.m^(Dmi^t&m^ttft<D?4^/sf^— k 



[0023] 6 DLL0 
100 fUlJ#[H 



200 P*— 



300 {it@l:b^[ll 



400 =3^-^3SM[lI 



500 7W^SI0 



[0024] ^T, ^0^^ffii-^fc^O^g:(D^^oVN-CEIB^#Mboo^0^i-^ o 



[0025] Ell^&V^C, =a-vi^K-9*3— ^/^-x^Kl^^lJ^ TK^*3 J; 7J?DIN^=3 

— KLTwVKStfUSU =^^K##j2^f ^WRITE# 
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[0026] ?viy?fflmm962^ ^y^^—^Mn^CE # bTY^^?Mt^r (AJj^thZ 

7y&i\'\^x^y-^yy-c2&mtk£^t. ^»^-r^mmm^3bDLLm^ 



7LZ>tzJsb<Dm j flrXfoZ> 0 

[0028] 7KW=3-^4fj:, ^h^^n^$ij#[iig§3d^(D/^— ^YfMhTY^^i 

[0029] DLL[US&6te\ ^P^n5/^Cl^i5{S^^^§DLL^n5/^C3^^L, ^n*^ 

[0030] ^ny^K7-f^7{i, DOUTjBF/F13l^ ?&y?fflfflm9&2frtb<Dfaffl?viy?C 

[0031] ir^T^8^, ^hv/^^ti^fljlJ^dl^S^^cDTK^S^f ^ATD^ 

[0032] ^MBt*— ^9s^/"7*— ^-feW^12tt, yy^/^n^lF/F) lO&frVX 

^m&9&fr\^X±>xT>zf8frb(DMfi^—*^y^1rZ> 0 Ssfcu 

zf (F/F) 1 l^Lt/^ ^h^^n^$iJ^][il^3^^(D/^— xbT\?u?\ 

ot, ir^T^7°8^J:«9^m$tLrc^— ^^DOUTfflF/F13^?) 0 
[0033] DOUTj3F/F13J3 N DOUT^^^Tl4^m^/t" ; 5^^'X— ^S^S^f 5» 
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[0034] mu^i-¥mifc^})<vvLLm^&mmbi)LLm&&ftm<D5£*<7)m 
i^<Dmmm%m-tz> 0 tctdu ^^n^^—^vmm^^x^ dlliu^^ 

[0035] < DLLtUf^^Jl > 

L^Stlff #Vli*7Vfe— ^VV-efc§7hJ?), DLL[U^6tei!j#L&V\ DOUT 
fflF/F13^*DV^-C^, DLL^^jff -^-Vl^^V-fe— ^VV-Cfc^i^^PL, DLL 

[0036] < DLL[Hl^ffl > 

^n^f|jlJ$?[Il^2^3ol ^T^y^-f^— ^/Wf #CE # *^r*TKW^S6^-^A 

^ vSr g lb W (WWW i UjMie) 0 

|1|0#^/^— ^h^^n^ffjlJ^0{^3^DLL#^f^Vl^^w- ^^^-^ 
^£nU DLL^— y/Wf ^-EN^rDLLHI{^6{^tt57:-t"§o DLL[1IS§6-^«DLL 

^fa-^vi, xhmifein #st\ *5j;u?DLL-r^— :/7Wf -Jf-EN&JS&nu dl 

Libf^HIMU ^§R^ti^Cl<k^^lllffi^MiE$^cDLL^ri^C3^DOUT 
fflF/F13— m£-f-%o DOUTfflF/F13^*3V>-Cf*, DLL^TS&ft #VltfV*— 
^/V-Cfc^^^^^PL, ft£B^i3^C2-era:/K, DLL^n5/^C3^fflLT, 
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[0037] ffife<Ds<— Xbis— ^h^^n^f|jlJ^][HlS&3^DLL-r 
[0038] JiiiLfcll|10^^^y^*3V^-CDLL^ffl^DLLTOffl(D-53«9#x.af^^ 

-^>-K-eM4R-e#6 J;5 ^i~6fc^-efe5 0 iooMHz^2p^b-c, ioomh 

[0039] ^n^fyi/ g SbMjEtSlfB&Rttfc<0tt&<0SlS ^«tS 0 DLL^ny^ 

C3«rt^^n^C2l^bT$^^jg®^^^^f c ^(D-efc§fcS?), DOUTfflF 

[0040] «DLLHI{^(D*j^» 

#lLootJ!lt4 l32«DLL|iIK<D#^(D«»&^i-fl|^1ilB&|g-Cfc«9, 03 

«02<DDLLim{^<^i!jf^^Ki-^c*<z)^-r^^^— h-e$>^o &*3, dlliu 
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[0041] TfjIJ^tHf^lOOte, DLLtbf^ffi(D^n5/^^^ (Timing generator) „ K^0#, 

mmmmx&z> 0 

j§M[I1^200;^<D3gM^,y^C6) (DiiLmit^n V\ J*3SM[Ug&400i£ff 
^-COAPLUS ^ff^-COAMINUSSr tti U ^T^T^jS® HI5&500 ^fS^FINE 
PLUS^ff ^-FINEMINUS^ff ^-EXTRAMINUS (^T^T^3SM 0^500^/^^ 

^^^^fc^off ^-) %mt}-tz> 0 

[0042] ^3gM[Hl{^400{i, =3— ^^VWir/V401i=t— ^^^^402^— f££/£o 

fc=»— ^Wi/S?^iJni (*HJfe©^tRT?H:16^B) E^J^^$ttTJfe«9, 

fc*3. a— ^3S5£iaK400©^fc31®JI(^I^.tf, Ins) £<9, ^T^3lM[Hl{^(D 

0. 5ns)te*#V\ 

[0043] «DLL[§lg&<Di!}f£» 

WT, El2(DDLL[HlS&(D»3^JIII^|ftB^i-^ 0 

[0044] <|o^r: ; e— K> 

[0045] m KD?nyS7%mmWs2KX^y?s(*-— ^Mt ^CE # *fc{*TK^^ff -^ 
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lotl^n^^t^or, =J— ^5gMHIB&400^A^J$tb5(ibf^A101) o r. 

[0046] ffl@li\B\9&100\ZX , rt§P^n^C2(D2o g ©&T0^S'S^E|nl$!8L'r## 

[0047] ^[§1^1 00 ^T, JifB^RS^y^^n^^^^^^f tWT©"HV^t 
y-fe:xh$^-Cll)f^n:y^CF^" L 'V-</V^(9 x rtUd£<9^— jgM[Uj£&200;d^ 

[0048] =3— ^jgM[Hl{^400^-C, ^§-=3— ^VW-fe/V401^-^^-CV^^n^y^K^^ 

ft ^WT^"H'V^/VtCi-^^(Dl^riy^(Z)^(Z)^I!]f^^a^^C4^S$^7c 
[0049] =3— ^jg^[U^400(D^^(D=i— ^Uv?^402fi g #<D*f-e$>5=i— ^VW- 
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) <D^"H"tim^~£nZ> (Stf^A105) „ 

[0050] z.tiK£v®M4k*T— h*i>mTirz> 0 £t±.(DW)mz.£ v ). r ^—mmm^oo^x 

+ ^ —*mm 0^400 ^ — + dq/^7tsi ^ 5— m 

[0052] <d5/^— V(MM?W?\Rj3)> 

HkK. DLLiaiS©ny^— K(UJSIi^ny^m^) fc*3t*3»ffcSrt&W**-5o 
[0053] _hfBSb{tA105-e##5A^f ^WT^'I^'W^/l^ft^— *1^;*^402<E>## 

H'V^/V^^ofc(D^(tT^J#ia{^100{itt^n^C4(Dgg&^|2|2C»||^b 
-C^t-S^i§I«J#^.5(»f^A201) o 
[0054] ^J#mj^lOO^T, _h|Blbf^A201<D^t35/^, gp^ rt^^n^^©4o @ JgA 

%Wli¥?W?C4bL'X=i— ^ig®[U^400(D^-=!— ^\s*?^#402\£\bt}*t%)(Wl 
f^A202) o &*3* ft$^£^C2^£ffl-tf"f iC^^^ayht-fS^ttx i^P^^C 
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[0055] _h|BSbf^A202-e^^bfc:l!j^n5/^C4{*=t— ^jg®HIj^400O=i— 7f>{W 
i?/V40 1 *d J: tfi7 T^V3SM HI 500CD 7 t4^"t4 W-fe/V50 1 ^iio TDLL^ 
^C3£&3 0 DLL^ny^C3{*^ny^K7^^7Sriio-CDLL^ciy^C3 (B) ( 

Kjf^A203) o &3o, M^oy-feyMbf^mioT^rW^iSSlHll&soo^KSW: 

[0056] ^©n^- K^^n^m^)^!^-^ PilM?ny?C2<D4?ny? @ 

bP^i5^n^^C2(D3iJi9^^^I^^LfcDLL^n^^C3^^$^6^^^5 

[0057] < Py^-K (ny^i^lbf^) > 

[0058] _h|Blbf^A201^*5V^, n^*- Kff^M/^"H , V^/MC&ofcl^C2 : y^, 
rt^ti^C2(D4o i (D^T^^^^f|jlJ^I[lI{^100^*DV>-C3^n^^l[Hl(D 

Mf ^■RCENbfaU?w?C2bcDmmm (AND) &bo-kJM^&W&?w9C5b 

[0059] ^BJtK[U{^300^-C, ffiP^s/^CS^U ii2£^^C6<D{i^;^j§V\^ 
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^jg^HIj^400(D=i— ^f^fWt/HOl, ^T^>'3lM[Hli^500C07T^r>"7 s VW 

mm) + « + i-ta ^ 1-5*^— « = 2m m j £¥U5t-e#6 

[0060] ^B[H{^300^_hfB»]f^A302(D^IJ^^:^^V vrft ^ (ft ^-COAPLUS, 
ft ^-COAMINUS, ff ^-FINEPLUS, ft ^-FINEMINUS, ft ^EXTRAMINU 
S) &Uitl-tZ> (IbfNA303) 0 

[0061] =3— ^mm\m^4oo^xxiyr4^mm\m^5ooxm^^tm^3oo(Dm±iis 

^-(ff ^-COAPLUS, ff ^-COAMINUS, ff^FINEPLUS, fg ^FINEMINUS 
300(D\ti±l\t ^ (ft -^-EXTRAMINUS) ^^fX^T^^ Wi?/V501^/^f/^ 
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*§i!r5Sbf£3r?T5 (ibf£A304) o Z-CD^4s<x&itZ>m¥fe, =*— ^il®[ll^400 

[0062] =3— ^jg^[g]{^400*5 it^VT^3SM[U{^500-e{i, {i+BitfedJ^SOO^ibm 
US) (»f^A305) o 

[0063] n^^^^^u/ c ^^^it|^«3^n^^lim(D#J^^fT$^ ^ny^M 



=3 — * mm 0 S&400 17 x^3S2£ HI K 500 {S^m^iiM^To Tf£f@ ^iiE 



•fS (lbf^A306) o 

[0064] ft**, _LfE<£>n~/^— K(UJ*3^n^m^J. w?3r>W}i¥) m&m. &£Tf=i—x 
±&<Df&gtf>*b&A*Z>£5\z. KM^T, =<— ;*3§®0{&4OOte, ftv^ 

}S®*^o^^^J;^=3— ^igMimj^400co^jg®4^Mn^i-§31®*^#*P 

[0065] ^h^-Tlb#> 

[0066] DLL0{^6»DLL^— ^VHf ^EN(DVLT i 9^^v ? ^ttTDLLlb'ft^Ti _ 
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[0068] £AT, DLLHIg&(D#§P^OV^0ffi?r#^boofi^-r§ o 
[0069] <$IJ#P[U^> 

co«j^^-r 0 k ei -efcSo 

[0070] <Uir^hSb#> 

[0071] ^n^$lj#[11^2;^ib^— ^hH^Mf^-STONANDHIJ^lOl^bT^y^^V 

o l^B#iCNOR[Hl{^152^b-Cte<^[Hl{i&(f^lit^[Hl{^300, =j— ;*3S2g[llS&400 
, ^T^3gM[U{^500) ^y-feyI^#RSTSrW^-r5(»f^B102)„ NANDHJj^ 

o 

[0072] < ^n^M^- y^/^Wii^ > 
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t) (ft ^"S 102) tt"H"l^/Wafc3(lbftSB201)o 
[0073] NAND 0^102^ {iff -^-S102^a^^— Kit ^M(DSfeff ^Atl^tl, ?V 
5,7Vn5/7°121(Dffiij^fcSn^^— Kit ^M^y^jyhM'X'V^/V-e, -?r(D 

-vrnm (»f^B202) o 

[0074] -^(DfL n^*- Kfl ^-M/^"H"w</v^3£ m30m) , ?w?4*—y*Mt 
^e— K©^o^N^- 7VHf -^EN2^"H'V-</k^^§ (ny^e— KPI*&) dbf^B 

203) o 

[0075] NAND[U{^104^j:«9^y^^ti^lll — 113f*>>*— ^hlfl^ff ^-ST^i^y 

111 — 113<Dyir5/h^H^^$tb, ft»n^C2cD3£Tm^fflLTt!jf^^ 
£6U rt$P^n^^C2(D3^n^^^^bTlim<D#J^^2p^ti5,^^— ^VWf^-R 

CEN^§^£it£ (H]f^B204) 0 
[0076] <3U8MfrE~ K> 

_hfE»]{tB202-e^n 5 /^^— ^VHf^-ENl^"H'V^</P^^(9 N SbfcPW^n 
^^C2^" L 'V^</k^^i^^j;«9, RS7y^l6lSrfeyhU WffivWH'V-^ 

/M^3 0 r© <, H"Wv©^P^^7t5/hiIf^Wl7li3j;^5-Il2 

OO^M*^ ^y^mtS^^^172^^XmY^^y^CAtt^{Wi^B301) o Jr~7 

•feyhflSE^ Wl7l£f£tf fc^ffi^SEfe f£<fc5 0 fcJJBKlre— K"T?tt=»— ^1® 
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[0077] RS75^161E\ ~£vhfrhl?^y?m^ 7Vvy°7T^yy°119CDltijj (fa 103 

4fiiMW#S^V^i:^So 

r. ^ B# m 1 ^ns'^<B<0##3i^ #WTdS= — * jg® [U^400— 

^Wv ? ^402}^#^jit?o 
[0078] <P5^E— K> 

y^ttiot, !7>->35/h/^^^IlI{^173(Dm^/^^^m^/irW^17 
2^LTtM1^cz^C4^3 (lbf^B401)o 
[0079] <BIAS ONK)f£> 

[0080] m^lll^"H , V^/V^^^,^BIASF3^3g^.^"H , V-</V^§fcfe, 
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1~5 (ftf^B50l) o 

[0081] im ^rl 1 l3&S 4, L"W</MO&5^ ^^BIASF3^"L'V-</V^^^^ ^y^^n^ 
-fill— 117~^mf$£fl<&>7b^i/^CDW}^\ ^CDfe, \H^>^y^C2(D3^y 
?<DmU^&BIASFl, BIASF2{*#^"H'V--</V^89, ^,&BIASON(Z)ff 

ib, ^^BIASONcDff ^-S112{iff ^SllKD5t_h(9-e"H'V-</V^«9, iLTKKD 
[0082] ;*M&T> 

ft ^Slll^'^'V^/MO^^ 7U^'^Vti5/^ !, 114(D^ti5/^A^«"H , V'<7V 

U^/V) tefcZ, (Ibf^B601) o ^U4l31bNANVm^l05fefi!hfaCD^mXim ^ 

sin ^"l'V^/kdayx (t>tf ) ^^^Lf^-^^-^oy-rx^^^bT^ffl^ 
[0083] :7yvy:7Vt2^:7°ii5(Z)AiJ^"H''£&o 

5 /^n 5 /^ p ii5(Dt±i^)^«H , v-</v^oT, ^-es^$^-cff ^-siom 

"V'U<</]/t%;&(W){¥B602) o fa^?Uy?C2&"H"U^/U(DMr$Xh&<DX\ ^ 
— ^75/^-141^L-Cff-^S102^"L'V-</V^^«9 % ^o^^- 7VHf ^EN2 
/^"L'V-^/l^^ mi^^y^CA(D\^t}^W±-t^ (IbfNB603) o f&fc^ ft 
-^-S 1 1 1 tf5ir-F ^oTd^^*-e<Dil]f^^2i^-r^/k^i9, ft -^-S 1 1 l(D±LT<9fah 

[0084] ■^hK,y^yy 0 '7nyy 0 llQ, \\l\Z.Xy)2^4?>^(D5t^^y*%h^^)vs*7xiy 
Zfll7<Dm±)tf"U"U^./Pbf3:<9, NOR[H^152^L-C7y5/^t3^111 — 11 
3£ry-fe^M£M^U Z.tltmmcV±vblm ^-RSWU"U-</Vt^X , DLLrtfR 
(D^y^Vn^°F118— 121, j!MISIE^200 n fifSitK[US£30(X =^^3S 
M[US&400*d £U7T4^M&m3&500&V±yhirZ> (»}fEB604) 0 
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[0085] <\LTW>^B^yY^^^^Wii¥> 

[0086] W^^it ^WWA^^^TlOl^A^fK W^&^ln ^-WT^iLibT^t 

^(D^/P^mt ^-S12l£&5(t&fEB701) o *fc, DLLPS^B#*5j; 

^V© t# m 1 0 3 <D m i7 ^ "L' V^i/l^fcS ( gbf^B 70 2) „ 
[0087] <^-jg®IHj&> 

[0088] V^ybm ^-RST^/h«##^^ff ^WT^'H''^^, ig®yir^hff 



^^$tvfcB#-e*><9, &(Dviyy-^—}?m\^(DtMz.—mv-^yy-m&%V^yb^ 
h<DX&Z> 0 

[0089] irl/^201^ri5/^— Kff^" L 'V^</V(DB#(|0^^— KB#), El2<Df|jlJ$P 
[!I^100d^#t|^^l!]^n^^CF^VW[lI{^202^#t^i-§ o *fc, ny* 

i7$tb^DLL^n 2 /^C3^T 1 VW[lI^202— #t|^i-§ 0 

^^C200£t±j^-f-£o 
[0090] ^|^[lI^203{i^|^[lIS&203^(Z)A^("H' , ^c:{i"L , '(D'ff-^-S201 ( S202 
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, S203) Km^MMM&mWirZo ^(D|Hl^!)^|g|8-eS><9, NANDtUS&221— 2 
28 (D V ^thfr 1 0(D AiJ ^ "HV^yjtot ffivO & "VW</Vb?£ *9 , 
^-eSfe$tLT"H'V^</V^/^ 0 ^n^HV>v^— ^211— 218(D5"^T 

-DX±U??204^M£)£tlZ> o L/c^o-C, 3tMS[il{&203im^;y^A^'b 

o 

^M^HI^(DA^S201, S202, S203te, |^|— ^y^ft^fflM^^fBlt^ 

[0091] ±Uy-?204fe^yy-^— Rff ^"V'U^/VtDmiWM^— KB#) , A;fr£r=»— * 

) , A^^tBISS[fiI{^300^m^i-§o 
[0092] <{i+@J;bK[HlS&> 

{iBl2(D{5Lffil:b^[aI{^(D*^^i-IlI^Bl-efe«9 N EH0^H9cD^BJ:bKtlI{^»l 
^»!j^i-E|-e^o El9(Dyir5/Mf -^RSTO^y5/7Vci5/7°308— 312 

(D^^^A^^tL^^-efes^^ ie|9^*dv>tmib§ltv^ 0 
[0093] iiL^it^m^300^mm^y^C5tmM^y^C6(DiiLm^itmir^ o 

100d^rtfP^n^C2(D3^n^^^l[m©#J^m^$n^f^-e^o 
[0094] y-fe^Mf -^-RST^J:«9, 5^/^ 0^308—3 12, RS^y5/^a S /^°[lI{^302^t) ? 
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2 K AJJ £ tL3 0 NANDHIS&30 1 ©M©A^I te^^n^y ^/f^— ?7WI ^-RCE 
N^A^7$tb^(»]'f^C101) o r<DNANDdI^301(D^fiJ^, |*l^n^C2<D3^ 

[0095] -/Mt -^RCEN/^^— zftV ( e HV^) ©Nf, jUM^jy^ 

C6^RS^y5/7Vd5/7°302^AiJ^tV, RS^y^^n^302(Dt±i^ (fg-^-S30 
1) «"H'V-</V^§ (tbfNC102) o 

^jy^C4te$IJ#P[El^l00ft(DAN^ 

[0096] r<DRS^y^7Vn5/7°302{*S^^n5/^^— ^/Ht-^-RCEN^"L'V"</V^/ c e 
§i^-t?yir5/h$^Tff ^-S301«"L'V-</V^§ («jfNC103) o 

[0097] ^^u^C5/^'l^V^/^<DP^(^^n:y^ 

) «7^[U!S&303— 306«|fl^<Z)^t|g-eRS^y^Vn5/^ 0 302(Dt±i^ (ff ^-S30 
1) (D"H'V-</V^J|[l^^tL5 (KjfEC104) 0 

[0098] W£?^y?C5&"YfU^</V\Z.t£Z>b, ^^[U{^303— 306^^C^tt(^^) , 

[0099] #9^0^303— 306<D^£N303—306<D{[f(ff^S303—S306) ^{i^B^IJ 
tteV^hZo rS303 = U^3— ;*}iM[Uj^400^i|£^W-h3iV\ rs304 = 0jfi 

s^3Sv \ rs306= i j fe=i—xmm\m$&4oofr i&tt£i±m \ 
[oioo] i^m¥\^\mmo7n—^mms.^t>^mn\Mi^-x:mm^fixio<o miomm.) 

, 5^y^0ji&3O3— 306 (D&ttit) (it ^S303— S306), 3— ^ig®[US§400^^cD 
ff -^-COASELO, COASEL15, :JoJ;t)^T^J@2£[IlS&^fetf>ff ^FINEREGO, 
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PLUSF, CMINUSF, &£X$7T^MMM&500^mir&^b%:Z>^^-FPIJJ 
SF, FMINUSF, EXMINUSFSrtti^Ji-5(Slf^C107) o $M¥U'M\Bl$&(B. 

[oioi] ^<Dmsm^m^m^^mm(DmM(^mtim^T^T^"rK^ 

ft ^-cplusf (3— ^jgM[U{^400(D^i5:^ 0 ^) tiLt(i^©if)-e^ 0 

0 (=3— ^jg®|Uj^400(D^#:^i5-ejfeV \) <D^£\ ft -^-FINEREG^l-Cff -^-fp 

\AJS¥tnbt^tt.m^{yr^w^m^oo^h(D^\f)x^ 0 

{@^-cminusf (=3— ^jSM(US&400(D^#:^^) ^llib-Cte^ii^-efeS 

0 ^2p^n5/^C5#^,£N303£-C5lJiitL-CV n (ft ^-S303 = 1) ^off tCOA 
SELO^o (n— ^@Mm^400(D|£#:/^0-e&V ^) <D#-g\ ^-FINEREG^O-C 
m-^-FMINUS^ i ^/feofc^ (^T^^31M (U{^500^^(D|ff $ \f ) X&Z> 0 

[0102] ft-^FPULSF(^T-r^3tM[His&500(D^#c7°^) iz.m^xit$z<Dm<9Xh% 0 

^^n^^C5^^^N305^ilJ^L(ff^-S305 = 0)^^N306^-eg]jgbTV^ 
& V ^ (ft ^-S 306 = 0) J^-Cfco T „ ft ^-FINEREGO j&So^fc {iff ^-CO ASEL 1 5 

NREG^0(D^^-e$)^ o 

ft -^-FMINUSF (^T^MMm^OO^mm^^-^) fcBBLT JS&Ojffifl-OS) 

TV^V^(ff^-S304 =0)^^-efcoT, ft ^-FINEREGO^l^fc^ff ^COASE 



fs-^-EXMINUSF^PL-C{i^:^)3l«9-e$>^o ff-^COASELO^i^^o-ff-^FIN 
EREG/^0 ^31M[lI^*5J:t>VT-r^aiM[lI^^^O^) -C^Jp^ay^C 
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5^^^N304^-eSJ^bTV ^ (\t -^S304= 0) <DM&XfoZ> 0 lSff^EXMI 

NREG^i^§i!, ^^N305*-e5lJML-Cat-^S305 = 0)^^N306*-e5lJii 
LTV ^\ ^ (ft ^-S306 = 0) #»#tf3 ©^{fcf^S,, 

[0103] ?&3o x ^^ti^C5^^^N304*^JSb(ff ^S304=l)^«^N305*-eSJ 
atbTV^V^at -5§-S305 = l)#£\ ±1B©V ^Jh/t>iR&£i\ ny^JfclfcSr^U 

[0104] {^B^J^IU{^3O7«|a^t?^:0{i&-e^i^d^, ^ig®[lIS&400*DitJ? 

7 r^3SM HI 5 oo<d f&ij^p S^f 5 ft lb <d mm m ti co?4^ i&E&lbZo 

f^C108)„ #73^HIB&308— 312i^mm^y^C5\zmM^K.fdt-^S307^ 
H"U^/ls(Db%KmB¥\fem&307<DMfi%m&&(W}i¥C109) o o;£«9, M 
^i35/^C5(D"H , V-</V-e{5L+Bi:bKffl^7^[Hl^303— 306^^C^tv/c^^^ 
^[Ui&308~ 312tt^^J^iai&307©^*H^J3e3j|^Sr^«Jjitp o 
[0105] *r<D^ K2p^n^^C5^" L 'V-</k^o-C, jgM^tt^ttfcff ^S307/^"L 

"u^Mcftzt^ y^m^308-3i2^m^(mwm^^y^) (Ifcn 

0) o 7^\H\$&308— 312<£>^^t£fiAND|IlB&313~ 317&mM£tlX$5 

(9, UZy^UMt -^-COMPOE^io-Cff ^-COAPLUS, COAMINUS, FINE 
PLUS, FINEMINUS, EXTRAMINUS^tti^J$tb6 (ibf^Clll) 0 
[0106] Ji|E<01^^^^J^[lIj^COMPOE«RS7yy^ny^318tC < toT|S^$t^ 
o r<DRS^y^7Vn^ 0 318(Dl!]f^^^^ri^C5(DVz:T t 9"e-fe^h (COMPOE 
= <, H")^ny^C200-ey-feyb(COMPOE=L)-efc5o ^n5/^C200«^2p^n 
y^CSdSa— ^iBffiiaj»400SrffloTjB®^-^^.e>tb^#'C*>5o f£U NOR0 

s^y^7Vti5/7°3i8^y-fe5/hi-s/ci6(Dt(D-efcSo 

[0107] ^igM[U^> 
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mmi~z>o miitem2<D^~xmmm&v>Mi&&&'t'm&m~e&Q, simian 

[0108] =3— ^jgM[U^400« N _h5z6bfci5t-s 3-^1/^401^3-^1/^4 

[oio9] r^oan>fb-=E— Kj 

10<D#^INl^Aij£tU NANDHJj&451:£J;tM>v^ ^0S§421^#t|&£tl, 
5(lbf^D101)o NAND0^451©i^OA^i4>itlr*LTV^3- ^Ui?X?40 

iSoT, lb^n5/^C4{«^OUT2^«^^$^V^ (»jf^D102) o 
[0110] ftb,^", ^ns^VTV'*— ^431{«^HIg&100d^^^tt§##^^f-^WT^ 

$ttT^^(lb^n^CF="H w )l^^^^"L'V/</^^"H w l//</V^^b 

S^hW'*— ^431, NAND0{^452, -iV^— ^®i&422 > teXXfih^xyyt? 
— h442^LTS^-OUTl (ftf^D103) 0 

[0111] ffii^OUTl{j:^©3- ^^Wl/^^lel^lOOiSS^INlfCg^^tbTV^S 

Wl/v'^dl^lO^JIII^at^^ (»#D104) o 
[0112] l&^ti^CF^^^$tbr^^l^ci^^^*^^^ff^WT^"H'V^</V^^ 

(DB#^-e(D^ J ^P402(D'ft^5/^-r ; 5 (tbfND105) 0 
•^T(DB#^-e(DNOR[lIS§456(Dt±ii7S401{* N ^^P401*3 £XI^&P402<DMJj 
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&"V'u^/V(Db^"tt"U'</ubm, ^tiSktVob^V'u^/vt^ (»{^D106) 

o 

&P402<Dnjf&"V'U~</V<Db^X&& o ^.(D^mm^iT^t^^ ^INl^ 
^(DAiJ^fcSlbfN^n5/^C4(D"H , V^/V^^^P401^-eaj3gb, ^,&P4023; 
-CSJaf LTV ^bX&% 0 

— ^^VWWv ? ^0{i§41O(D^^P4O2^-e^!]jtbT*5«9, g^P402£-C^J^L 
T/ifttllf^OfCa- ^> W^v^0j^41OcDfe&P4Ol ^SJ^LTV 

^u4^^m^4io(D^m n ^x^m-f-^t^x^^^m^x^ ^^.tK 

i>5<zre, MM+ vJ^MM ^)1®I1IB&400^«J;5=j— ^3gM<W) = i 

[0113] #£j£^ff tWT^"HV^-Cfc5©^n^My^- ^433{iP3V^'C*5 i 9, 
^^CP405fC^^tb5(Klf^D107) o Jfc*3 % JifE^Wj&AELTV^— 

wi^v ? ^^[ms&4io-efi^^P403(D'fa:^"H'v-</k-efc«9 N _hfB#HWj&3£LT 

v Njfcv >n-^fVn'v^^0^4iO'eii"L'V^-efcs o 

[0114] r<D^\ a^*- KNF^{iffiit|55llIS&300^^tti^$^fa-^COAPLUS*5J; 

tl^ff ^-COAMINUS^"L'V^</V-e$3«9, ^ns^K^V^— ^434, 435f3fflC-a^ 
So ^^P404(Dft«#t:aA^ff ^-WT^^^bfc"L'V^<7V^^oTV^(D-e 
^Ps^hMV'*— ^436, 437riBBC-CV>5 0 &£>IC ^P404cOft^^^tLT" 

P405(DfC^^^-f-^ (V^^lo<D=J— ^■9*>rWV'^^lHll»©^''H") tf^flg 
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^OUT30>tti;*jf3:g£fbL&V \> 
[0115] *^^^ff^WT^"H'V^/V^^o/c^n^^m^#^iA^ff-^WT{i"L , V 

fi <, HV^*5©^ns'^hVy^- ^436/55 |fj§^ i&&P405<£>4ga575>^&;ix 
5dbf^D109) o BP*>* =*— ^^VWilM[HlS&410(^fBTtv^^— o<D=t— ^W^^4 

[0116] lKlfl#^ g^P404©i[^"HV^t^©-C^Py^MV^- ^437/^HB^ * 

^402 ^##3A^tvfdtt^> s «T-OUT3 ^ m^J (»J#D1 10) 0 
[0117] m^^1s tWT^ "L" l/-</M£&ofc M mWsl 00^b^IN2 ^"L" 

432-e«j^$^§^^^yir 5 /h$^ (»]#D1 1 1) o 
[0118] rn^^e— K(lUffl^ti^m^)j 

[0119] Wi\^?^y?C4frl^ g ^f^Wl/^0^41O(D3- ^>Wi?/V40 

ltf^^-INl^A^^o ^tf>£#, *f(Dr3— ^^v?^402^"H"^^iA^tl,T 
l\fU3\ S^OUT3(Dm^fi"H"-efe«9, «^-OUT2(Dmv f 7fiNAND[U{^451^ 
iTrb-Ct!]^i3^^C4(D^L/de^S (t!}f£D201) o i»OUT2^ib<D£ijijte^ 
^^-^^Mll^bT^— ^«[U{^400(Dm^OUTA^J^b, ^T-T^M 
0^500^^^$^ (Ktf^D202) o ^OUTAcOft{*S^-OUT2cOft(Z)SfeB^ 

[0120] ^,£P406(D{Cte"L , V-</V/ c £<D-C N S^-IN1^(DA^ (W)fc?Vy?C4) it 

NAND[U{^452^j;oT^ih$tL^ ^^OUTlia3fcS£tl/£V\ ffi^OUTltt 

[0121] &3o, =t— ^^^402^^"^*^^^^ ^=3— xfVW^^0^41O 
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[0122] lo|03- ^VW^^IhI^IO©^— X\si?X?410K t "tri>*& 

[0123] rn^^e— K (p^^ibfK) J 

OAPLUS, ft -^-COAMINUS/5SX^$tV§(»]^D301) o ft -^COAPLUS^o £ 
tJ^ff ^-COAMINUS«l^n5/^l(iS(D"H'V^</KD^-?7V^-^$3§ 0 
[0124] ^BJ:bKtSI{^300d^ff -^-COAPLUS^Xij^tL/-^^, ft tCOAPLUS^" 

M%{.^^-~ ^> ? ^402^*^^tLTV^fit)-e$)S o Lfc^o-C, ft ^-COA 
PLUS^"h'V^/V-C\ Ro, loiiu^— ^fVW^^^0^41O(Z)n- Xkv 5 

§(t&^D302) o 

[0125] l^y^is ^-COAPLUS^"L'V-</V^^^, ^n^K^^— ^436^Hfi# 
, ^P405(Dfit"H"^^^bT, 3— ^^v ? ^402^"H"^^iA^^(il]f^D 
303) o 

[0126] f£$o, tu^-C=3— ^^v ? ^^402^"H"^*^riA^tL-CV^c='— XfVW^ 

m^lO-e^^COi^^^a^ff^tLSo ff^COAPLUS^"H"l^/VWns/^K 
^435^|fl< 0 ^Oloi©n^fVWV^^0i^41O(D3-^l/^ 

402^te"L"^*^£;HXl^<Z>-e\ ^£P405<Dfit;^"L'V-</V^3 o -^LT, 
ft ^-COAPLUS^"l'V-</V^^^ n ^jy^R^/^— ^436#S|fj§^ fe&P405 
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[0127] tftjxifif * 5B B ©3^^KV^^0il41O©n- ^1/^^402^"^'^$ 
^iA^tvTV >tU3\ ft ^-COAPLUS^i;*96{® g<D=*— xfVW^^0Jg41O 

0(D=3— ^Wv?^402^»^jAmfcfif te^£>« ("L") X*&Z> 0 
[0128] ^tBl;bKtlI{^300d^ff -^-COAMINUS^A^^tt^:^^-, ft -^COAMINUS 

[US§4 1 0<D 1 0^(D3 — H1B&4 1 0©#f^OUT<D ft 

^7#[ ^v ? ^402^*^iA*tLTV^fit)-efe§ o Lfc^oT, ff-^COA 
MINUSES "H'V^We, JLo N lof(Z)n-^fVW^^^0K41O©3-^^ 
v ? ^402^#^aA^-CV^ft^"H"(D^^(D^ N ^^P405(Dfi:^"H , V-</V^ 

(lbf£D304) o 

[0129] l^Ps/^ff ^COAMINUS/^"L'V^/V£&5£;, ^n^R^V/^— ^436#S§{§ 
D305) o 

[0130] )fe*5 x ffr^-C=3— ^^v ? ^^402^"H ,, ^^^^tL-CV^fc='— 7f^W^ 
IUS&410-e^^:(Dj;5^MS^fT^tb6o ft tCOAMINUS^^'H'V^-e^ny 
^K-Y^^— ^434dSM< 0 ^©lot©3- ^T-fWV^^[H^410(D3- 
**402fcf* a L"as##&*fr-CV^tfre, ^^P405(Dfg^" L 'V-</Vi^§ o 
~£\ ft ^COAMINUS^"L'V^/^&;5^ ^ny^hVi"*— ^436#SM£\ gj^ 
P405C0fS:"L"^7^^-bT, =3— ^Wv > ^402^"L"^^jA^§ o 

[0131] #[JxJ3\ 5^ g ©=i— ^-7*>rWW^^iai&410©=»— ^1/^^402^"^'^^ 
#i&**l/ri\h4£* ft -5§-COAMINUS&£j;«94'fli @ ©3-^fVWV^^0!^41 

afe©K3£^4il£d^3g£i!:ig£«^-r5o £38. t©i©n-^ww^i! 

4 1 0<£>= — ^l/v?^402^#^3i*ttfcfltf*^(D^ ( "L") -C*>5o 
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[0132] im^COAP^US^XXfim^COAMINlJSfDM^^A^tl^^fcm^a^ 
[0133] #=3— ^VW1^v > ^IhIS^410(D=i— ^Ui^^402\t, s*— Xh?MU>£?& XXf 

t^-So )o 

[0135] £AT, «j±^i-S@MB#^^^»^teMi-^^VWir/V(Dl^Jfe^iJ^E113^ 

^i~ 0 0 1 10f WiT (f^f Wt;v) ^421. h9^7r^— M41, 

>T>'^^' — # 4223$ £Tf hz? 1/^7 T^r — b442{CX v )^)^^tlX\/ ^ c ^ffijCRFO— RF3 
F9^N^^^/Vh^^^^TRl^oitJ?iS^ ! LRF4^J:<9^i±$^NBIAS^^«h 

[0136] NBIAS^,£<D'lt]i/^{g<j£;5^ h^^^r^— M41, 442<Dh^>^^r^— h 
41, 442(D®^(:^A^<^'9, h7^77y-F^©II^^^<*§o 

^^(D#tt^fc-r'i!^-e^§ o ji?jf<7>lV^— *421, 422ttmMmi±^r^<^ 
§^/Jn$<^S(D-C\ ^421, 422^h^^r^^-h441, 442^|fr^^:fc> 

o i£fc mMmffi;6>i£<&3^ -r^^-^421, 422(Dj§«^a#<^^^ 

5*^77*?' — h44 1 , 442(Djg®fit^/jN$<^(D-C\ ^ib^l&^:fri±3^-£o 

[0137] <774^mmm$&> 
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[0138] 7T^MM\Bi$&500fe7T4>7*4^4\Bl$&510bs ^T^^v ? ^0{^51 1^, 

M(D^mXW7 r4^U^^m^5 1 1 1 f@ (D ft hfbX 3o *9 , 7 T^Mmu « 

[0139] 4l"<—&515, 516*5j;t^NAND[HlS&513, 514"el#^tv^l^'^^*lroa 
Hl^ tt=i —*mm [U^400(Dr2 —XU^?402tmW)LXffi± if , #tT tf£?T 5fc 
46<Df|!IJ^I[lI{^-e^ 0 

[0140] <«T_hif , mrtf &n ^t^m^m\^> 

*1\ #f_hf-f. mrif &ftfr^^M&<Dmi¥%mm-r% 0 m ^-coaplus 

, COAMINUSf^L'V-^/M^oTl^o *fc, fl^FINEPLUS, FINEMINU 
Sfel?tiy?mcD"YL"s<SV^XfoZ> 0 

[0141] 7T4^i/^m$&5i i itpy^- Kft ^-m<d"l'v-</v (#j$HL^e— kb#) -ey 

ir^h^tbS (»jfNE10l) o ny^- »(O{i£fBi:bK[I1^300^<Dff -^-FINEPL 
US, FINEMINUS^^'V^/V^O-C^n^^HW^^— ^531, 532teHflCT:&«9 
% ^in^K^^— ^533{3:|!gl^T:2o<9, ^:(D^ONAND[lI^525(Dtii^)(ff ^-50 
1) fi"L"^/^^^-efeS 0 
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[0142] ^(D^ny^E—KtofctJ, #tfHJfctfc|HljS&300/&>£>ft ^-FINEPLUSCD"H'V-</V 
^A^£;*b5^ ^ny^K-Y^— ^532dSM< 0 ftT^^T^VV'v^C'SYDT 
MINUS^VCC^H^tLTV^T^fe, ONAND[IlS§525<Dft^ (ff ^§-S501) 

H'V^/V^^ &bffcE102) o rt$|3^n^^C01^n^^^ff ^-FINEPLUS^"l" 
U^/Vbte*), ^n?/^M^^- ^532^c, ^ny^hV^v*— ^533, 534^^^ 
, *Tf^^> ? ^^"H"^^iAm^ (tbf^E103) o 
[0143] ££>t^ ff^FINEPLUS<D"H'V^</k;^Ai}£tL£^ HTfi^^T^^v 5 ^ 

^ojKD^T-T^^^t-H^^jA^tL^ (H]ftE104) 0 
[0144] V^i 2 ^^^^-e"H , '^^^^XV^§^^^^f^-FINEMINUS^A^$tV^ 

(DWv ? ^^^jlB^"L"^#^aA*n§(il!]^E105) o i-fob^, ffl^FINEMINU 
S CO "H" l/^</V-^S Aij $ tv5 ^ t3 hW * — * 5 3 1 *S Hfl # , ft _b(£<DS YDTPL 
US^vSS^@^$tV-CV^O-C\ ONAND[El^525<Dffi^(f§^S501)te"L'V 

K^V'*— ^531/OTb, ^ny^K-YV'*— ^533, 534&ffl%, "L"3^##ii*Jx5o 
[0145] <*f_h»f . *?T»f ©»f^> 

^##^tvTV^^#) , ff -^-FINEMINUSff -^-<Z)"H'V^</V^X^$tt§^, ft 
^SYCOAMINUS/^H'V^/l^&So i §-7T-f^^v > ^F fc 3§B"e}*, ONANDdl 
ffi525<Dm£}(im^S501)tf"H."Us</l<bfj:Z>o ^t<D^ ff^FINEMINUS^"L" 

, ZL<Db%=t— *MM\Bl$&400<D=i— ^Wv ! ^402^«^+BJti^[Hlj^300^^ > ff-^ 

COAMINUS<D"H'V^/V^A^£tU ^t^l^S 0 ^(D<£5&^ =»— ^jSMHI 

i£4OO^T^^0i&5OOtejg»bT^T{f£fT5o 
[0146] ft_hf5A(D^T'l'^^v ? ^^^"H"^^^*tbTV^^^ (^r^W^^^'H'' 

^*#iA^TV^§^^)^f-^-FINEPLUS(Z)"H , V-</k^A^)$tb§^, SYCOA 
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PLUS/^"H'V^/V^/££ 0 &7T^^i/^ft%V>~eU, ONAND[US&525(Dffi^ 
(ft -^S501)^" L , V-</V < k/^ o ^(D^ ft ^FINEPLUS^"l'V-</^&<9, 

M(US&400O=i— ^^> ? ^402^^{5L+gl;bK[lIS&300^^ff tCOAPLUS»"H 

[0147] ^r^^^^[a^5ii(Dm^^^T^^vw[ii{^5io^A^$tL, mnic 

, 5gM1it^«£i§r5(»f£E401) o 

-e-fevyj^-^ "H'V--<7V(7)ff ^-EXMINREG^t±i^i-^) 0 ft ^-EXMINREG^'H 
fP^^^E(l!]^E501) , SYDLLFINECKO^^FDBCKO (g|2CDDLL^n^ 

?C3izffim)i)^—Mmm$&200^m±i&ti%o SYDLLFINECKOB^ib 

FINECKOB(|E|2(DDLL^n5/^C3^B^) ^^y^94^7^tHtl^tl^o ^(O 
^ \±^)AMM^OO^h(D\t ^EXTRAMINUScDfjt^COMPOEfD^T*? (l^ 
nyZ^(D"U" iCj;«9, ft ^EXMINREG(Z)ft^^x.5(I!]f^E502) o &3o, 

^n^K^f^— ^553/5^ 7r^yS10^rt©SM^^^^$*5fc* 

[0148] ^mm(D^iA.^m^nwMmK^m^m^(Dm^m^Mit'r^(DX\ mum 
[0149] ^0^o0M^^*^^Hi-ov>Tta0j!bfc^ > ^mmit±^(DmfcF> 
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[0150] ^|S§g<DDLLlHlKf* % ^y^^y^SoV^TWffl^DLL (Delay Locked Lo 
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mm^mmmmnmm^xmm^-mm^mvx A^ntcmmm i <^m^ 

y-^yy-ttDms&itmu mm^immmmmm-mmmmmt^m^ir^ 
s<-xhmim<D%]Mik^~-vtvx, 
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DLL[H{^ 0 

m^^^-^m^tmmmm^Mvxm^^-^m^tm^^mi-^m^ 
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[5] ^?vv?KMi-%ftn?^y?mm^m^i-%^—mmt, mmmmmn^ 
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